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的线性关系(r=0. 9998, n=6),方法的日内和日间RSD<2. 0% , 最低检出限为0.01 
ug/ml；考察了标准海水中主要离子浓度放大1倍后的样品溶液、盐度在0〜 49范围 


































量方法，如相似度匹配(Similarity match)法、距离匹配 (Distance match)法、
判别分析（Discriminate analysis)法、主成分分析（Principle component analysis,



















This dissertation consists of four parts: 1 .Fiber optical sensor technology and sol-gel 
method;2.Fiber optical pH sensor used in inspecting seawater; 3. Fiber optical oxygen 
sensor based on fluorescence quench in inspecting dissolved oxygen; 4. Fiber optical 
near-infrared sensor in Chinese traditional medicinal classify;
In the first part, a review summarized the origin, development and excellence of 
usage in chemical sensor with fiber-optical technology, the characteristic of Fiber Optical 
Chemical Sensor(FOCS) are introduced. Sol-gel processes include basic theory, primary 
steps, and the influence of some parameters to the sol-gel membrane performance such as 
precursor, water, catalyzer, pH value, drying control chemical additives and temperature.
A  review was given to summarize researches about pH sensitive membrane sensor 
developed recently in the second part, which showed the optical pH sensor had received 
more and more recognition from scientists for its advantage such as on-line and in-stiu 
realized easily.
Immobilization of sensing reagents in the host matrix of optochemical sensors 
greatly affects their stability. In this paper, organic dye is entrapped into sol-gel matrices to 
act as reactive chromophores. Silica based sol-gel porous glasses are the most common 
hosts used for organic dopants in photometric sensing. This silica matrix presents the 
following desirable properties: resistance enough to physical deformation; chemical 
inertness low interaction with the analyte; high photochemical and thermal stability; and 
optical transparency. The sol-gel process is attractive for making porous membranes for 
optical sensors because of the relatively simple chemistry and because of the low 
polymerization temperature which allows encapsulation or attachment of organic probe 
molecules that are unstable at higher temperature.
In this work, the main purpose is the preparation and characterization of silica based 
sol-gel coatings doped with the pH sensitive chromophore. In order to optimize the 















experimented. Such as silica sol-gels, precursor, solution, water, catalyzer, pH value, drying 
control chemical additives and temperatures, etc. This sensor shows relatively high 
fluorescence intensities and long pH range from 3 to 11. Effects of the storage conditions 
on the response of the layer are studied by placing it in distilled water in vials for 3 months. 
No changes are observed in terms of signal change, response time, but a little dye is 
detectable in the storage fluid.
In the third part, the article includes: 1. Summary; 2. Methods and principles; 3. The 
manufacture of fiber-optical oxygen sensor.
First, the article summarized the definition and importance about dissolved oxygen 
(DO), the general methods of measuring DO. Those deferent fluorescence indicators have 
been used in oxygen sensors during more than twenty years and their deferent capability as 
fluorescence indicators. There have several methods of making sensor membrane including 
sol-gel process. And usage of the fiber-optical oxygen sensors in iatrology, biology, ocean 
inspect etc.
The second is about methods and principles of this experiment. The Stem-Volmer 
equation was described the oxygen quenching progress.
The third includes experimental、results and discussion.
Optimizing the component of sol-gel membrane by chancing species and quantity of 
those parameters had mentioned content. The optode shows a satisfactory linear response 
for the dissolved oxygen in water (r = 0.9998, n = 6) . The relative standard deviations 
were less than 2.0%, the detection limit was 0.01//g/mL (S/N=3). The exposure time and 
recovery time of the optode membrane are 20s and 60s respectively. The reversibility of 
the fluorescence signal was evaluated by alternate measurements in oxygen saturated water 
and nitrogen-purged water. The sensor has good reproducibility and long-term stability. 
The interference was investigated and the selectivity of method in seawater was affirmed 
by a conventional method.
Optical fiber near-infrared sensor is reported in the fourth part. To setup the standard 
















A  new means of in traditional medicine monitoring was developed by means of the 
computer technique and the fiber-optic sensor technique. The distance match analysis and 
the principle component analysis method were applied to constructing the mathematical 
model for the simultaneous determination of Glycyrrhiza uralensis from different 
producing area by near-infrared spectrum. The proposed method showed a good stable and 
selective recognizable performance by means of a validation test, the standard deviations of 
within-day and between-day were 6.3x1 O'3 and 7.8xl0"3 respectively. A  new applied way 
for NIR was developed in traditional medicine classify. The system could provide a 
profitable new technique for on-line monitoring of Glycyrrhiza uralensis.
Keywords: Fiber-optical sensor; pH; Dissolved oxygen; Sol-gel process; Fluorescence




















光学研究的光学界始料不及的是，由于光纤种种独特的技术优点，6 0 年代起光纤技 
术在通信领域迅速、全面发展，至今已成为远距离、大容量、高信息密度通信技术的 







































1 . 2 光纤化学传感器的工作原理
光纤化学传感器的基本工作原理可以这样描述：由光源发出的光经过光纤送入调 
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图 1. FOCS的基本结构 
Fig. 1 The basic structure of FOCS.





构简单 ， 价格便宜，发射光谱带宽较窄，通常为 20-30mn , 可选择的波长范围为 











































2 溶胶-凝胶法 (Sol-gel) 制备光纤传感膜 






















M (H20) „z+— -M (H20) „-i (OH) (Z'1)++H+ 一
⑵水解反应：非电离式分子前驱物，如金属醇盐M(0R)n(n为金属M 的原子价)，与 
水反应：M(0R)n+xH20 — M(0H)x(0R)„-x+ x ROH 
反应可延续进行，直至生成M(0H)n。
⑶缩聚反应，分为 •
失水缩聚：-M-0H+H0-M — + H20
失醇缩聚：-m-OR+HO-M — -M-0-M- + R0H
2 . 2 溶胶-凝胶法制膜的基本工艺流程
溶胶-凝胶工艺的基本流程图可用以下的方框图表示：
水解缩聚— ^陈 化 ！------.
干
I成 品 膜 翌 理 .丨千凝胶丨 
Fig. 2 The basic sol-gel progress for membrane fabricating.
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